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MEMORANDUM FOR FILE 

Deployment of  t h e  EASEP on t h e  l u n a r  s u r f a  
i n c l u d e s  (a )  l e v e l i n g  t h e  equipment ,  ( b )  a d j u s t i n g  the  
equipment for c o r r e c t  azimuth, aid t h e n  ( 2 )  e leva t ing  t h e  
S-Band an tenna  so t h a t  i t  p o i n t s  toward Ea r th .  P o i n t i n g  I S  
accompl ished  by r a i s i n g  t h e  a n t e n n a  u n t i l  the  e l e v a t i o n  
p o i n t e r  i s  d i r e c t e d  a t  t h e  a p p r o p r i a t e  l u n a r  l a n d i n g  s i t e  
number which i s  i n s c r i b e d  on an index  p l a t e .  No f u r t h e r  
a l ignmen t  i s  r e q u i r e d  a f t e r  these  s teps .  
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I d e a l l y ,  t he  an tenna  t h e n  shou ld  be p o i n t e d  a t  
v) t he  mean p o s i t i o n  of  t h e  Ear th .  (The E a r t h ’ s  a c t u a l  p o s i t i o n  

moves s l i g h t l y  w i t h  t i m e  because  o f  l u n a r  l i b r a t i o n . )  A 
o m  t y p i c a l  p o i n t i n g  e r r o r  of  5 d e g r e e s ”  ( a n g l e  between t h e  
3.- a c t u a l  an tenna  p o i n t i n g  d i r e c t i o n  and t h e  mean p o s i t i o n  o f  

t h e  E a r t h )  i s  caused  by i m p e r f e c t  deployment ,  and equipment 
N t o l e r a n c e s .  An a d d i t i o n a l  p o i n t i n g  e r r o r  o f  8 d e g r e e s  

maximum* ( a n g l e  between t h e  mean p o s i t i o n  o f  t h e  Ear th  and 
z - t h e  a c t u a l  p o s i t i o n  of t h e  E a r t h )  i s  caused  by l u n a r  l i b r a t i o n .  
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v T h e r e f o r e ,  t h e  t y p i c a l  peak p o i n t i n g  e r r o r  i s  1 3  degrees .  
However, peak p o i n t i n g  errors i n  e x c e s s  of  1 5  d e g r e e s  o c c u r  
f o r  0 .5% o f  t h e  t ime.* 

S p e c i f i c a t i o n s  s t a t e  t h a t  t h e  t r a n s m i t  a n t e n n a  
g a i n  on b o r e s i g h t  sha l l  be a minimum o f  15 .2  db ,  and t h e  
beamwidth a t  t h e  11 .5  db g a i n  p o i n t s  s h a l l  be  a minimum o f  
2 7  d e g r e e s .  Measurements i n d i c a t e  t h a t  t y p i c a l  v a l u e s  f o r  
t h e s e  parameters are 1 6 . 0  db and 33 d e g r e e s . * *  

show t h a t  a margin o f  a t  least  -0.8 db*** i s  a t t a i n a b l e  on 
t h e  EASEP t o  E a r t h  l i n k .  Thus,  i f  t h e  27 d e g r e e  beamwidth 

Worst c a s e  c i r c u i t  marg ins  u s i n g  a g a i n  of  11.5 db 

* P e r  t e l e p h o n e  c o n v e r s a t i o n  w i t h  Dr. F. Wainio o f  Bendix 
C o r p o r a t i o n ,  March 6 ,  1 9 6 9 .  

u 44 
7 dated February  15 ,  1969.  

**EASEP F a m i l i a r i z a t i o n  Manual, Bendix C o r p o r a t i o n ,  

‘ 1  . 
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***Corresponds t o  a data r a t e  of  10 ,600  b i t s  p e r  second 
and  85’ ground an tenna .  
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( s p e c i f i c a t i o n  v a l u e )  i s  assumed, a w o r s t  c a s e  c i r c u i t  
marg in  o f  a b o u t  0 db i s  o b t a i n e d  when t h e  13 degree t y p i c a l  
peak p o i n t i n g  e r r o r  o c c u r s .  If t h e  33 d e g r e e  beamwidth 
(measured  v a l u e )  i s  assumed, a w o r s t  c a s e  c i r c u i t  marg in  
g r e a t e r  t h a n  0 db i s  o b t a i n e d ,  e v e n  when t h e  peak p o i n t i n g  
e r r o r  i s  as l a r g e  as 1 5  d e g r e e s .  

From t h e  above d i s c u s s i o n ,  one can  c o n c l u d e  t h a t  
loss of  communicat ions on the  EASEP t o  Ea r th  l i n k  s h o u l d  
n o t  o c c u r  for any s i g n i f i c a n t  p e r c e n t a g e  o f  t i m e .  

2034-KHS-rkw K .  H .  Schmid 
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